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METHOD FORADJ USTING A BANK NOTE PROCESSING MACHI NE^ 

GROSS-REFERENCE TO RELATED APPLICATION 

[001] This application is a National Phase of International Application Serial 
No. PCT/EP03/07497, filed Tuly 10, 2003. 

Field of the Invention 

[002] This invention relates to a method for adjusting a bank note processing 
machine wherein threshold values of sensors are defined for recognizing bank 
notes unfit for circulation. 

Description of the Background Art 

[003] Known methods for adjusting bank note processing machines wherein 
threshold values of sensors are defined for recognizing bank notes unfit for 
circulation require an operator to select and define suitable threshold values for 
the sensors. The threshold values defined by the operator then serve to separate 
the bank notes to be processed into bank notes fit for circulation and those unfit 
for circulation by means of the bank note processing machine, for which purpose 
the bank notes are sorted by the bank note processing machine into different 
output pockets for example. 

[004] The disadvantage of known methods is primarily that it is very 
complicated and laborious for the operator to define suitable threshold values for 
the sensors of the bank note processing machine. He starts out for example from 
threshold values already given by the manufacturer of the bank note processing 
machine, which are firmly set. Problems arise e.g. from aging or soiling of the 
bank note processing machine or from changes in the bank notes to be processed. 
If one or more of the threshold values are defined only slightly too high by the 
operator, bank notes that are actually no longer fit for circulation are classified by 
the bank note processing machine as fit for circulation. However, if one or more 
of the threshold values are defined only slightly too low by the operator, bank 
notes that are actually fit for circulation are classified by the bank note processing 
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machine as no longer fit for circulation. Thus the bank notes to be processed are 
not separated into bank notes fit for circulation and those unfit for circulation in 
the way desired by the operator. 

SUMMARY OF THE INVENTION 

[005] The problem of the present invention is therefore to specify a method for 
adjusting a bank note processing machine wherein threshold values of sensors 
are defined for recognizing bank notes unfit for circulation without an operator 
having to intervene or without an operator having to select or define the 
thresholds. 

[006] This problem is solved by the features stated in claim I herein . 

[007] In a method for adjusting a bank note processing machine wherein 

threshold values of sensors are defined for recognizing bank notes unfit for 

circulation, the starting point is that at least one bank note fit for circulation is 

selected, at least one bank note unfit for circulation is selected, the selected bank 

notes are processed by means of the bank note processing machine, whereby data 

of at least one sensor are stored, and at least one threshold value for the at least 

one sensor is defined by evaluating the stored data of the at least one sensor. 

[008] The advantage of the invention is to be seen in particular in that an 

operator of the bank note processing machine can change the threshold values of 

the sensors any time without any complicated adjusting operations by providing 

a selection of bank notes fit for circulation and those unfit for circulation. The 

selection of bank notes fit for circulation and those unfit for circulation is 

processed in a special processing mode by the bank note processing machine and 

the threshold value or values are defined automatically by the bank note 

processing machine or its control device in accordance with the bank note 

properties given by the selection of bank notes fit for circulation and those unfit 

for circulation. Since the selection of bank notes fit for circulation and those unfit 

for circulation is processed by the bank note processing machine in the way 

known to the operator from all other processing operations or processing modes, 

an extremely simple method for defining the threshold values is provided which 

is carried out without any intervention or control by the operator. 
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[009] Further advantages of the present invention can be found in the 
dependent claims and the following description of an embodiment with reference 
to a figure. 

BRIEF DESCRIPTION OF THE DRAWING 

[0010] The single figure shows the schematic structure of a bank note processing 
machine for carrying out a method for adjusting a bank note processing machine 
wherein threshold values of sensors are defined for recognizing bank notes unfit 
for circulation. 

DETAILED DESCRIPTION OF THE INVENTION 

[0011] The figure shows a bank note processing machine 1 having an input 
pocket 20 into which bank notes 10 to be processed can be inserted, i.e. bank 
notes that are to be separated into bank notes fit for circulation and those unfit 
for circulation. The bank notes 10 are grasped by a singler 25 singly, one after the 
other, and transferred to a transport system 30. The transport system 30 
transports the single bank notes through a measuring device 41. 
[0012] The measuring device 41 contains at least one sensor whose signal 
provides an indication of the state of the particular bank note to permit a 
judgment and classification of the bank note as fit for circulation or unfit for 
circulation. The sensor or sensors of the measuring device 41 may be for example 
optical sensors as well as suitable light sources, the sensors detecting light 
reflected by the particular bank note or transmitted through the particular bank 
note, e.g. light of a certain wavelength or wavelength range. Further sensors can 
evaluate for example acoustic and/or mechanical and/or thermal and/or magnetic 
and/or electrical properties of the particular bank note. The stated sensors permit 
e.g. statements on whether the particular bank note is soiled or damaged or 
whether it has alien elements such as clips or adhesive tape which affect the 
fitness for circulation of the particular bank note. 

[0013] Using the signals provided by the measuring device 41, a control device 
40, which can be formed e.g. by a microprocessor with an associated memory, 
determines whether the particular bank note is a bank note fit for circulation or 
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one unfit for circulation. For this purpose the control device 40 compares the 
signals provided by the measuring device 41 with given threshold values which 
are stored e.g. in the memory of the control device 40. 

[0014] In dependence on the state of the bank note as ascertained by the control 
device 40, the control device 40 drives diverters 31 and 33 in the transport 
system 30 for depositing bank notes fit for circulation in a first output pocket 32 
and bank notes unfit for circulation in a second output pocket 34 for example. 
Further diverters or output pockets can be provided in the transport system 30 of 
the bank note processing machine 1 and are indicated by a continuing line 35. 
[0015] An input/output device 45 connected to the control device 40 and 
consisting e.g. of a keyboard and a display is used for operation of the bank note 
processing machine 1 by an operator. The keyboard can be used for entering 
commands or selecting processing modes, and the display can indicate 
processing results or instructions asking the operator to perform certain actions. 
[0016] For adjusting or selecting one or more threshold values for bank notes 
unfit for circulation, the operator selects any desired quantity of bank notes 
which he classifies as unfit for circulation, i.e. these bank notes have striking 
features such as soiling, damage, clips, adhesive tape, etc. In the same way, the 
operator selects any desired quantity of bank notes which he classifies as fit for 
circulation, i.e. these bank notes have e.g. at most slight soiling and/or damage 
which is not felt to be disturbing. 

[0017] Using the input/output device 45, the operator selects an operating mode 
of the bank note processing machine 1 in which the one or more threshold values 
can be defined for determining fitness for circulation. 
[0018] Under the control of the control device 40 the operator is then for 
example asked by the input/output device 45 to first insert those bank notes into 
the input pocket 20 that he has classified as unfit for circulation. The bank notes 
classified as unfit for circulation are grasped singly by the singler 25 and 
transferred to the transport system 30. The measuring device 41, or the sensor or 
sensors contained therein, determine signals representative of the particular bank 
note which are transmitted to the control device 40. The data of the signals of the 
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measuring device 41 can be stored in the memory of the control device 40 in 
unchanged form. It is likewise possible that the signals of the measuring device 
41 are processed by the control device 40, the data of the result obtained during 
processing being stored. The processed bank notes are transported by the 
transport system 30 under the control of the control unit 40 into the second 
output pocket 34 for example. 

[0019] After all bank notes classified as unfit for circulation have been 
processed, the operator is asked by means of the input/output device 45 to insert 
the bank notes classified as fit for circulation into the input pocket 20. The bank 
notes fit for circulation are processed in the way described above for bank notes 
unfit for circulation, the data obtained during processing likewise being stored in 
the memory of the control device 40 and the processed bank notes deposited e.g. 
in the first output pocket 32. 

[0020] On the basis of the stored data of the bank notes fit for circulation and 
those unfit for circulation, the control device 40 determines one or more 
threshold values for the sensor or sensors of the measuring device 41, the 
threshold values being so defined that the bank notes classified as unfit for 
circulation by the operator are also judged as unfit for circulation by the bank 
note processing machine 1. Accordingly the bank notes classified as fit for 
circulation by the operator are also judged as fit for circulation by the bank note 
processing machine 1. 

[0021] During definition of the threshold value or values by the control device 40 
it may be provided that the control device 40 determines the threshold value or 
values from the stored data and stores them in its memory for later use. However, 
it can also be provided that a multitude of threshold values was previously 
determined and stored in the memory, e.g. during production of the bank note 
processing machine 1. In this case the control device 40 selects the existing 
threshold value or values that best correspond to the stored data. 
[0022] After the threshold value or values have been determined or selected, the 
data stored in the memory of the control device 40 can be deleted. During later 
processing of bank notes, i.e. during separation of bank notes into bank notes 
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unfit for circulation and those fit for circulation, the bank note processing 
machine 1 then uses the threshold value or values stored in the memory of the 
control device 40 or selected. 

[0023] To guarantee reliable separation of bank notes fit for circulation and those 
unfit for circulation, separate threshold values must be determined or selected for 
each kind of bank note, since each kind of bank note has its own physical 
properties which as a rule differ greatly from bank notes of another kind. This 
means that the above-described determination or selection of threshold values by 
means of bank notes classified as unfit for circulation and ones classified as fit for 
circulation must be carried out for each denomination of each currency to be 
processed with the bank note processing machine 1. Accordingly, in later 
processing of bank notes the kind of bank note to be processed is first defined by 
the operator or determined by the bank note processing machine 1 to permit the 
associated threshold value or values to be carried out for separating the bank 
notes to be processed into bank notes fit for circulation and those unfit for 
circulation. 

[0024] Besides the above-described insertion of bank notes unfit for circulation 
and those fit for circulation in succession, the bank notes unfit for circulation and 
those fit for circulation can also be inserted into the input pocket 20 together in 
the operating mode for defining the threshold value or values if they can clearly 
be separated from each other by the bank note processing machine 1. This can be 
obtained for example by means of a separation card which is inserted between 
the bank notes unfit for circulation and those fit for circulation. During 
processing, the separation card is recognized by the control device 40 on the 
basis of the signals of the measuring device 41, so that the separation between 
bank notes unfit for circulation and those fit for circulation can be carried out by 
the control device 40. 

[0025] Besides the above-mentioned order for determining or selecting threshold 
values by which bank notes unfit for circulation are first inserted and then those 
fit for circulation, the reverse order can of course also be used. 
[0026] It is likewise possible to provide joint insertion of the quantity of all 
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selected bank notes instead of the described separate insertion of bank notes 
classified as unfit for circulation and those classified as fit for circulation. In this 
case it can be provided that the operator uses the input/output device 45 to 
specify a rate for the bank notes classified as unfit for circulation, e.g. in per cent. 
If for example 10% of the bank notes are classified as unfit for circulation by the 
operator, this value is entered by the operator. In the above-described way the 
data stored in the memory of the control device 40 for all selected bank notes are 
analyzed by the control device 40, how great e.g. the soiling and/or damage, etc., 
of the individual bank notes is. On the basis of this analysis the data of the 10% 
of the selected bank notes are used for determining or selecting the threshold 
value or values which have the greatest soiling and/or damage, etc. 
[0027] The above-described quantity of selected bank notes must comprise at 
least one bank note unfit for circulation and at least one fit for circulation. 
However, better results in determining or selecting the threshold values for 
separating bank notes into bank notes fit for circulation and those unfit for 
circulation are achieved if a larger number of bank notes fit for circulation and 
those unfit for circulation is in each case selected and processed by the bank note 
processing machine 1 in the operating mode for defining the threshold value or 
values. 

[0028] Further, it is possible to make further distinctions that depend on the 
state of the bank notes, besides the described distinction of bank notes fit for 
circulation and those unfit for circulation. For example, additional threshold 
values can be defined for bank notes that are suitable for use in an automatic 
cash dispenser. Such bank notes must as a rule meet higher demands with regard 
to their state than bank notes fit for circulation in general. 
[0029] Also, the term "threshold value" is not only intended to refer to a value 
firmly given for one or more of the sensors of the measuring device 41. Rather, 
functions, interpolations, approximations, etc., can also be provided which 
describe a discriminant function permitting the bank notes under examination to 
be separated in the desired way. 
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